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$n$ $\Pi$ $t$ $y$











$\Gamma:=\{B’\subseteq P:B\subseteq B’, B\in\Gamma_{0}\}$
$\Gamma_{0}:=\{B\in\Gamma:B’\backslash \{V_{\dot{I}}\}\not\in\Gamma|V_{i}\in B’, i=1, \cdots, n\}$
2.2
$n$ $\Pi$ $S$
1. $B\subseteq P$ $S$
2. $N\subseteq P$ $S$
2.2
$p$ 2 $d$ $Z_{p}=\{0,1,2,\cdots,p-1\}$
$p$ $Z_{p}$ $d$ $(Z_{p})^{d}$
$\Gamma$ $P=\{P_{i}|1\leq i\leq n\}$ $\Pi$
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$D$






1 $V_{1},V_{2}$ , , $V_{n}$ $a_{1},a_{2},\cdots,a_{n}$ $a_{1}v_{1}+a_{2}v_{2}+\cdots+$ a.v.
Brikell




Step 1. [ ] $p$ $d$ 2 $1\leq i\leq n$
$D$ $(1, 0,\cdots,0)$ $(Z_{p})^{d}$ $\phi(P_{i})$
$D$ $\emptyset(P_{i})$ $P_{i}$
$S\in Z_{p}$ $Z_{p}$ d-l
$r_{2}$ , $\cdot\cdot$ $\cdot$ , $r_{d}$
$arrow$
r $=(S,r_{-},\cdots,r_{d})$
Step 2. [ ] $D$ $V_{j}=r\cdot\emptyset(P_{i})$
$P_{i}$
Step 3. [ ] $P_{i}\in B$ $\emptyset(P_{i})$ $V_{i}$
$(1,0, \cdots,0)=\sum_{\{i:P_{i}\in B\}}C_{i}\phi(P_{i})$
$C_{i}$ $P_{i}$ $C_{i}$
$\ovalbox{\tt\small REJECT}$ $S=\sum_{\{i:P_{i}\in B\}}C_{i}V_{1}$
$S$
$p=3,$ $d=4$ $D$ 4
$P=\{P_{\dot{1}}|1\leq i\leq 4\}\cdot D$ $(Z_{3})^{2}$
$D$ $\phi(D)=(1,0)$ 4 $P_{1}$ , $P_{2}$ , $P_{3}$ , $P_{4}$
$\phi(P_{1})=(1,1)$, $\phi(P_{2})=(2,1),$ $\phi(P_{\wedge},)=\sim(1,2),$ $\emptyset(P_{4})=(2,2)$
$B_{1}=\{P_{1},P_{2}\},$ $B_{2}=\{P_{1},P_{3}\neg\},$ $B_{3}=\{P_{2},P_{4}\},$ $B_{4}=\{P_{j},P_{4}\}$
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Step 1. [ ] D $F$ $\emptyset(P_{1})=(1,1)$ , $\phi(P_{2})=(2,1)$ ,
$\phi(P_{\underline{3}})=(],2)$ , $\phi(P_{4})=(2,2)$ $P_{i}$
$S=2\in Z_{3}$ $Z_{3}$ 1
$r_{2}=2$ $r=(2,2)$
Step 2. [ ] $D$ $V_{i}=(2,2)\cdot\phi(P_{i})$ $V_{i}$
$P_{i}$
V $=$ (2 , $\cdot$ 2 ) $\in 1$ , 1 $)$
$V_{2}=0,$ $V_{3}=0,$ $V_{4}=2$











$\Pi$ p, q $\in P$ $1\leq i\leq P-1$
$p\in A_{1},$ $q\in A_{\nu},$ $A_{i}\cap A_{i+1}\neq\otimes$ $A_{1},\cdots$ ,A$\ell\in$ r
$\Gamma$
$G$ V(G) $E(G)$
$\Gamma$ V(G) $\Pi$ $E(G)$
$\Gamma_{0}$ (
)
rank $(\Gamma)$ , corank $(\Gamma)$
$\Gamma$ 2
( ) 1
$\grave$ 2006 Jaume Mart i-Farre Carles Padro
















$G$ V(G) $M_{j}(1\leq j\leq k)$
$P$ $Z_{p}$ 2 $(Z_{\rho})^{2}$ $Z_{\rho}$
$X_{i}(1\leq i\leq n)$ $P_{i}$
$\phi(P_{i})=(x_{i},1)$





1 $\{P_{0}\}$ $n$ $\{P_{1}, \cdots, P_{n}\}$ $K_{1.n}$
$S(P_{0})$ 2
$A,A’\in\Gamma_{0}$ $A\cap A’=\{P_{0}\}$ $P_{\text{ }}\in P$
$r\langle S(P_{0})\rangle$






$\Gamma$ $S(P_{0})\rangle=\{A_{1}, \cdots, A_{r}\}$ 2 $\{P_{0}\}$
$\{P_{1}, \cdots, P_{n}\}$ $P_{0}$ $\emptyset(P_{0})=(1_{:}1)$
$P_{i}(1\leq i\leq n)$ $\emptyset(P_{\dot{l}})=(0,1)$










$\Gamma_{2}$ $\{P_{1}, P_{2}, P_{\vec{3}}\}$ ,
$\{P_{1}, P_{4}, P_{7}\},$ $\{P_{1}, P_{5}, P_{6}\},$ $\{P_{2}, P_{4}, P_{6}\},$ $\{P_{2}. P_{\tilde{3}}, P_{7}\},$ $\{P_{3}, P_{4}, P_{5}\},$ $\{P_{3}, P_{6}, P_{7}\}$
7 $P=\{P_{1}, P_{2}, P_{\tilde{3}}, P_{4}, P_{\overline{3}}, P_{6}, P_{7}\}$
$\Gamma_{2}$
3.3
2 4 $(Z_{2})^{4}$ $\phi:P\cup\{D\}arrow(Z_{2})^{4}$
$\emptyset(D)=(1,0,0,0),$ $\emptyset(P_{1})=(1,0_{:}1,0),$ $\emptyset(P_{2})=(0,1,1,0),$ $\emptyset(P_{3})=(0,1,0,0)$,








3. 4 $\Gamma_{-}$, 3
$\Gamma_{2}$
3 : $\Gamma_{2.1},$ $\Gamma_{2.2},$ $\Gamma_{2.3}$ ( 3. 4
) 1
3. 1 $\Gamma$ , $\Gamma_{2.1},$ $\Gamma_{2.2},$ $\Gamma_{2.3}$
$r_{:}$ $P’=\{P_{1}, \cdots, P_{7}\}$
$Q’=\{P_{1}, P_{2}, P_{3}, P_{4}, P_{5}, P_{6}\}$ , $Q”=\{P_{1}, P_{2}, P.3P_{4}, P_{5}\}$
$\Gamma_{2,t},$ $\Gamma_{2.2}$ $Q’$ $\Gamma_{2.3}$ $Q”$
1 $)$ $\Gamma_{2.1};=\{\{P_{1:}P_{\underline{o}}, P_{3}\}, \{P_{1}, P_{s}, P_{6}\}, \{p_{\gamma}.’ p_{4}, p_{6}\}, \{P_{3}, P_{4}, P_{5}\}\}$
2 $)$ $\Gamma_{2,2}:=\{\{P_{I}, P_{2}, P_{3}\},$ $\{P_{1:}P_{5}, P_{6}\},$ $\{P_{2}, P_{4}, P_{6}\},$ $\{P_{3}, P_{4}, P_{s}\},$ $\{P_{1}, P_{4}\}$ ,
$\{P_{\underline{\gamma}}, P_{\overline{3}}\},$ $\{P_{3}, P_{6}\}\}$
3 $)$ $\Gamma_{2.3}:=\{\{P_{1}, P_{\underline{\gamma}}, P_{3}\}, \{P_{3}, P_{4}, P_{5}\}, \{P_{\iota}, P_{4}\}, \{P_{2}, P_{5}\}\}$
$\Gamma_{2.1}$ $\Gamma_{2,2}$ $\Gamma_{2,3}$
3. 4 $\Gamma_{2}$ 3
$\Pi$ $\Gamma$ $Q\subset P$
$\Gamma$ $Q$ $\Gamma(Q)=\{A\in\Gamma:A\subset Q\}$
$\Gamma_{2.1}$ $\Gamma_{2}$
$Q’$ $\Gamma_{2}(Q’)=\{A’\in\Gamma_{2}:A’\subset Q’\}$ $\Gamma_{2.3}$
$\Gamma_{2.2}$ l $Q”$ $\Gamma_{2.2}(Q’’)$
$\Gamma$ $\Gamma^{\cdot}=\{A\subset P:P\backslash A\not\in\Gamma\}$
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$\Gamma_{2,2}$ $\Gamma_{2.1}$ $(\Gamma_{2.1})^{*}=\{A’’\subset Q’:Q’\backslash A^{n}\not\in\Gamma_{2,1}\}$
3.4




$\Gamma_{2.1}=\Gamma_{2}$ $(\{P_{1} , P_{2}, P_{3}, P_{4}, P_{\tilde{3}}, P_{6}\})$














3. 1 2) 1) 3. 1, 3. 2, 3. 3, 3. 4
1) 2)
$\Gamma$ $1$ corank $(\Gamma)\geqq 3$ F $\Pi$
$A_{\iota},$ $A_{2},$ $A_{3}\in\Gamma_{0}$
$A_{1}\cap A_{2}\neq\emptyset,$ $A_{1}\cap A_{3}\neq\emptyset,$ $A_{2}\cap A_{3}\neq\emptyset,$ $A_{1}\cap A_{2}\cap A_{3}\neq\emptyset$
3
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$(A_{1}\cup A_{2}\cup A_{3})\backslash ((A_{1}\cap A_{2})\cup(A_{\dagger}\cap A_{3})\cup(A_{2}\cap A_{3}))\in\Gamma$
$i=1,2,3$ $|A_{i}|arrow-3$ $A_{2}\cap A_{3}\neq\emptyset$
$1$ corank $(F)\geqq 3$ $\Pi$






$|A_{1}|\geq 3,$ $|A_{2}|=2,$ $|A_{3}|\geq 2$
$\emptyset\neq A_{1}\cap A_{2}\neq A_{2}\cap A_{!}\neq\otimes$
$|A_{1}|=3,$ $|A_{3}|=3,$ $A_{1}\cap A_{3}\neq\emptyset,$ $(A_{1}\cup A_{3})\backslash (A_{2}\cup(A_{1}\cap A_{3}))\in\Gamma$
$\emptyset\neq A_{1}\cap A_{2}\neq A_{1}\cap A_{3}\neq\otimes$
$|A_{1}|=3,$ $A_{2}\cap A_{3}=\emptyset,$ $(A_{\iota}\cup A_{2}\cup A_{3})\backslash ((A_{1}\cap A_{2})\cup(A_{I}\cap A_{3}))\in\Gamma$
$1$ corank $(\Gamma)=2$ $\Pi$
$\Gamma$ $\Gamma$
$K_{m_{t}.\cdots,m_{k}}\rangle$
$\Gamma$ $S(P_{0})\rangle$ $\Gamma_{2,2\text{ }}$ $\Gamma_{\underline{9}}.3$
1 $\Gamma$
$\Gamma\langle K_{ln.\cdots,m_{k}}\rangle$ $\Gamma\langle S(P_{0})\rangle$
$\Gamma_{2\text{ }}\Gamma_{2}$ $\Gamma_{2.1},$ $\Gamma_{2.2},$ $\Gamma_{2.3}$















$\emptyset\neq B_{1}\subset\cdots\subset$ B.. $\not\in\Gamma$ $R\subset P$ $\Pi$
$i=$ ], $\cdots,m$ $B_{0}$ $B_{i}\cap X_{i}\in\Gamma$
$B_{i-1}\cap X_{i}\not\in\Gamma$ $X_{i},$ $\cdots,$ $X_{m}\subset R$ $R\in\Gamma$
$\rho(\Gamma)\leq|R|/(m+1)$ $A\not\in\Gamma$ $\rho(\Gamma)\leq|R$ \S /m
3. 1 $\rho(\Gamma)>2/3$
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